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(57) Abstract: 

PURPOSE: To provide a conductive multilayer ant i reflect ion film at a low cost with a high 
productivity by successively laminating a first- layer film of AO/4 and a second layer as a 
specified laminated film of AO/4 from the glass substrate side and making the outermost film 
conduct i ve. 

CONSTITUTION: A first-layer film of AO/4 and a second-layer film of AO/4 are successively 
formed from the glass substrate side to obtain a multilayer ant I ref I ect ion film as follows. 
Namely, the second-layer film is formed with laminated h igh-ref ract i ve- i ndex film and low- 
refract ive-i ndex film, and the outermost film is made conductive. The first-layer film may be 
formed with either a conductive material or a nonconduct i ve material, however an almost 
insulating material is prefreably used. The multilayer ant i ref I ect i on film having conductivity 
and high transmi ttance is useful for the electric display element, photoelectric conversion 
element or touch pane! needing improved visibility. 
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* NOTICES * 




Japan Patent Office is not resplKible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the multilayer antireflection film which the 2nd aforementioned layer membrane is a cascade screen 
which consists of the combination of a high refractive-index layer and a low refractive-index layer in the multilayer 
antireflection film which carried out the laminating of the 1st layer membrane of lambdao / 4, and the 2nd layer 
membrane of lambdaO / 4 one by one from the glass-substrate side, and has the conductivity characterized by an 
outside layer being a layer which has conductivity most from a glass-substrate side. 

[Claim 2] The multilayer antireflection film of the claim 1 which comes to manufacture the 1st layer membrane and 
the 2nd layer membrane using ordinary-pressure CVD. 

[Claim 3] The multilayer antireflection film of the claims 1 or 2 to which the 1st layer membrane is the tin oxide and 
the 2nd layer membrane carries out the laminating of silicon oxide and the conductive tin oxide one by one from the 
1st layer membrane side. 

[Claim 4] the [ the tin oxide of the 1st layer membrane, and/or ] ~ the multilayer antireflection film of the claim 3 
which is what is formed considering at least one sort as which the tin oxide in 2 layer membranes is chosen out of 
water, a methanol, and fluoric acid, and tin chloride as a raw material 

[Claim 5] The multilayer antireflection film of the claims 3 or 4 whose thicknesss of 5-140nm and the tin.oxide the 
thickness of the tin oxide of the 1st layer membrane is 40-1 OOnm, and the thickness of the silicon oxide of the 2nd 
layer membrane is 5-1 OOnm. 

[Claim 6] The multilayer antireflection film of the claim 5 whose thickness of 30-80nm and the tin oxide the thickness 
of the tin oxide of the 1st layer membrane is 50-80nm, and the thickness of the silicon oxide of the 2nd layer 
membrane is 20-60nm. 

[Claim 7] The multilayer antireflection film of any 1 term of the claims 1-6 whose sheet resistance of a multilayer 
antireflection film is 300-5 OOOohm/**. 

[Claim 8] The multilayer antireflection film of any 1 term of the claims 3-7 whose sheet resistance of the tin-oxide 
layer of the 1st layer membrane is more than lOOOohms / **. 

[Claim 9] The multilayer antireflection film of any 1 term of the claims 3-8 whose sheet resistance of the tin-oxide 
layer which constitutes the 2nd layer membrane is 3 00- 5 OOOohm/**. 

[Claim 10] The multilayer antireflection film of any 1 term of the claims 1-9 for which the window layer member of 
an electro-optics element or an optoelectric transducer is used in part at least. 

[Claim 1 1] The touch panel characterized by using the multilayer antireflection film of any 1 term of claims 1-9 for 
the aforementioned glass with an electric conduction layer in the touch panel which consists of a part or all of the 
plastics film with an electric conduction layer, a spacer, and the glass with an electric conduction layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the multilayer antireflection film which has the conductivity used as 

window layer member of electrical parts, such as a touch panel and a solar battery. 

[0002] 

[Description of the Prior Art] When using transparent optical members, such as glass, for an optoelectric transducer or 
touch panels, such as electro-optics elements, such as a liquid-crystal-display element and a plasma display panel, and 
a solar battery, etc. as a window layer member directly or indirectly conventionally, it was important to raise visibility 
and a conversion efficiency. For this reason, preparing an antireflection film in a front face and raising the amount of 
transmitted lights by the side of a member tooth back as the technique of reducing the reflection loss in these optical 
member front face, and raising permeability, is known. 

[0003] the multilayer more than the monolayer for which the layer configuration of an antireflection film used the 
optical interference from the former, or two-layer **** -- becoming - Ti02, Zr02, Si02, and aluminum2 03 etc. - 
there are few examples about the multilayer antireflection film which the electric-insulation material is used and gave 
conductivity 

[0004] ITO, the tin oxide, and the zinc oxide are known as a thin film material which has conductivity with the 
transparence and high refractive index for giving conductivity on the other hand. ITO and a zinc oxide are produced 
by the technique which mainly used vacuums, such as a vacuum deposition method or a spatter. On the other hand, 
about the tin oxide, since the controllability of a high vacuum method of optical/electrical property is bad, using the 
pyrolysis reaction under atmospheric pressure, such as CVD which makes the spray method or raw material which 
generally used powder or the liquid raw material evaporate, is known. 

[0005] That is, as mentioned above, by the layer material, the optimum producing [ a film ] methods differ, having 
some kinds of film production equipments by the layer material influences an installation cost and a productivity 
greatly, and it serves as a serious failure in respect of a cost. 
[0006] 

[Problem(s) to be Solved by the Invention] this invention aims at offer of the high object for the electro-optics 
elements of the productivity efficiently manufactured by the low cost, the object for optoelectric transducers, or the 
new transparent conductivity multilayer antireflection film for touch panels. 
[0007] 

[Means for Solving the Problem] In the multilayer antireflection fihn to which this invention carried out the 
laminating of the 1st layer membrane of lambdao / 4, and the 2nd layer membrane of lambdaO / 4 one by one from the 
glass-substrate side, the 2nd aforementioned layer membrane is a cascade screen which consists of the combination of 
a high refractive-index layer and a low refractive-index layer, and it is the multilayer antireflection film which has the 
conductivity characterized by an outside layer being a layer which has conductivity most from a glass-substrate side. 
[0008] Although various technique, such as a vacuum deposition method, a spatter, a spray method, and a sol gel 
process of the liquid phase, is possible for the method of producing the multilayer antireflection film of this invention, 
its installation cost is cheap and it is desirable. [ of the high ordinary-pressure CVD of a productivity ] 
[0009] Although a conductive material or a non-conducting material is sufficient as the 1st layer membrane in this 
invention, it is desirable that it is a property near insulation. That is, although conductivity is required of the outermost 
layer when used for an electro-optics element, an optoelectric transducer, or the window layer members of a touch 
panel, it is important that it is made not to affect the conductivity of this outermost layer. 

[0010] Moreover, as a layer which has the conductivity used for the 2nd layer membrane in this invention, the tin 
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oxide, ITO, or a zinc oxide is mention^L 

[001 1] Optical and the configuration t^Bich the tin oxide with comparative! jBBf conductivity and the 2nd layer 
membrane carry out the laminating oft^silicon oxide and the high refractive index and conductive tin oxide of a low 
refractive index [ side /1st layer membrane ] to the 1st layer membrane one by one from the viewpoint of being easy 
to control an electrical property are / that it is easy to produce a film by the method of producing a film under an 
ordinary pressure / desirable. 

[0012] To design wavelength lambdao and refractive-index n, each thickness d of the 1st layer membrane in this 
invention and the 2nd layer membrane is given so that lambdao/4=nd may be satisfied. Design wavelength lambdao 
When a domain is set to 300-800nm, the thickness of 5-140nni and the conductive tin oxide has [ the thickness of 
silicon oxide / in 40-lOOnm and the 2nd layer membrane in the thickness of the 1st layer membrane ] desirable 5- 
lOOnm. In order to reduce the reflection factor of a visible ray effectively especially, it is design wavelength lambdao. 
It is desirable to make it about 550nm, therefore it is desirable that the thickness of silicon oxide [ in 50-80nm and the 
2nd layer membrane in the thickness of the 1st layer membrane ] is 30-80mn, and the conductive tin oxide is 20- 
60nm. 

[0013] Although especially the sheet resistance of the multilayer antireflection film of this invention is not limited, as 
intended use for an electro-optics element, an optoelectric transducer, or the window layer members of a touch panel, 
it is desirable that they are 300-5000ohin/**, and it is desirable that the sheet resistance of the conductive tin oxide 
the 2nd layer membrane in the sheet resistance of the 1st layer membrane ] is 300-5 OOOohm/** more than lOOOohms / 
** especially as an object for touch panels. 

[0014] Although especially the configuration of a touch panel is not limited in applying the conductive multilayer 
antireflection film by this invention to a touch panel, the substrate top which covered the concerned conductive 
antireflection film on glass by contacting with a conductive pen etc. The touch panel of the type which measures the 
resistance from an electric conduction layer edge to a point of contact about lengthwise and longitudinal direction, and 
detects the position coordinate of a point of contact, Or make the electrode which becomes glass from the plastics film 
with an electric conduction layer through a spacer on the substrate which covered the concerned conductive 
antireflection film counter, and it arranges. The electric conduction layer which counters by pushing with a pen etc. 
from a film side can be contacted, and the touch panel of the type which detects the coordinate of the position which 
pushed from the electric conduction layer edge about lengthwise and longitudinal direction, and measured and pushed 
the resistance between positions etc. can be used. 
[0015] 

[Function] The laminating of the 1st layer membrane of lambdao / 4 and the 2nd layer membrane of lambdaO / 4 is 
carried out one by one from a glass-substrate side, this 2nd layer membrane is a cascade screen which consists of the 
combination of a high refractive-index layer and a low refractive-index layer, and the multilayer antireflection film of 
this invention in which an outside layer has conductivity most from a glass-substrate side has conductivity, 
permeabihty is high, and it is useful on the electric display device, the optoelectric transducer, or touch panel with 
which the enhancement in visibility is demanded. 
[0016] 
[Example] 

The tin-oxide layer (a refractive index is 2.0) was formed as the 1st layer membrane of 62nni of thicknesss, having 
heated [example 1] soda-lime glass at 500 degrees C, and having used a tin tetrachloride, water, and the methanol as 
the raw material using the atmospheric pressure CVD system which has the film production section in three places. 
Next, the laminating of the tin-oxide layer (a refractive index is 2.0) which uses a mono si lane and oxygen as a raw 
material, uses a tin tetrachloride, water, a methanol, and fluoric acid as a raw material for a 46nm silicon oxide layer 
(a refractive index is 1.45), and contains a 27nm fluorine as the 2nd layer membrane was carried out one by one on the 
1 St layer membrane. 

[0017] When permeability was measured about this sample, in the wavelength of 550nni, it was 94%, and the 
transparency which stood high was shown and the reflection factor was 5%. Moreover, the sheet resistance of a 
multilayer antireflection film was lOOOohm/**. 

[0018] [Example 2] soda-lime glass was heated at 500 degrees C, and the tin-oxide layer (a refractive index is 2.0) 
which uses a tin tetrachloride, water, a methanol, and fluoric acid as a raw material, and contains a fluorine as the 1st 
layer membrane of 62nm of thicknesss was formed using the atmospheric pressure CVD system which has the film 
production section in three places. Next, as the 2nd layer membrane, the laminating of the 27nm tin-oxide layer (a 
refractive index is 2.0) was carried out one by one on the 1st layer membrane, having used a tin tetrachloride, water, a 
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methanol, and fluoric acid as the raw n^terial for the 46nm silicon oxide layeriMgfractive index is 1 .45) having used 
a mono silane and oxygen as the raw ^^Brial. 

[0019] When permeability was measu^ffabout this sample, in the wavelength oO 5 Onm, it was 95%, and the 
transparency which stood high was shown and the reflection factor was 5%. Moreover, the sheet resistance of a 
multilayer antire flection film was lOOOohm/**. 

[0020] The laminating of the 27nm tin-oxide layer was carried out one by one, having used [ heated [example 1 of 
comparison] soda-lime glass at 500 degrees C and ] a 40nm silicon oxide layer and a tin tetrachloride, water, a 
methanol, and fluoric acid as the raw material having used a mono silane and oxygen as the raw material using the 
atmospheric pressure CVD system which has the film production section in two places. 
[0021] When permeability was measured about this sample, in the wavelength of 550nm, it was 89%, and the 
reflection factor was 11%. Moreover, the sheet resistance of a multilayer antireflection film was lOOOohm/**. 
[0022] The 27nm tin-oxide layer was produced, having heated [example 2 of comparison] soda-lime glass at 500 
degrees C, and having used a tin tetrachloride and water as the raw material using the atmospheric pressure CVD 
system which has the film production section in one place. 

[0023] When permeability was measured about this sample, in the wavelength of 550nm, it was 86%, and the 
reflection factor was 10%. Moreover, the sheet resistance of a multilayer antireflection film was 2000ohm/**. 
[0024] 

[Effect of the Invention] The multilayer anfireflection film of this invention has high permeability, and is useful on the 
optoelectric transducer or touch panels with which the enhancement in electric display devices, such as a liquid- 
crystal-display element as which a film can be produced by the high ordinary-pressure CVD of a productivity, and the 
enhancement in visibility is required, and a plasma display, and a conversion efficiency is demanded, such as a solar 
battery. 
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